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[57] ABSTRACT 
The invention relates to a process for the coating of 
components, wherein a plastic-containing layer is 
sprayed onto the surface of the components. During 
spraying, at least one mixture component consisting of a 
material other than plastic is added directly to a plastic 
powder. The plastic powder and the mixture compo 
nent are supplied separately and are separately adjust 
able. 

4 Claims, 4 Drawing Sheets 
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PROCESS AND APPARATUS FOR COATING 
COMPONENTS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a process for the coating of 
components, wherein by means of a spray technique a 
plastic-containing layer is deposited onto the surface of 
the components. 
The coating of components of metallic or nonmetallic 

materials is carried out in particular with a view to 
long-term corrosion protection, abrasion resistance, 
service life, etc. By means of plastic layers on compo 
nents, for example, vessels or pipelines in the chemical 
industry, it is possible to save expensive materials such 
as stainless or acid-resistant steels. The components may 
consist of inexpensive load-bearing materials, while the 
chemical resistance, the corrosion protection, the abra 
sion resistance, etc. are achieved by means of the plastic 
layer. As a rule, the manufacture of heavy-duty plastic 
layers on a component is carried out by one of three 
important process techniques: ?uidized-bed coating, 
electrostatic spraying and ?ame spraying. The ?ui 
dized-bed coating, the component, after sand blasting, is 
heated to the temperature required in each case in a 
heated furnace and thereafter lowered into the ?uidized 
bed. Upon contact of the component-which has been 
preheated to the melting point of the plastic-with the 
powdered plastic,>which is ?uidized by means of com 
pressed air, the plastic melts and forms a close-packed, 
smooth and pore-free layer. Mass-produced compo 
nents with complex surfaces can thus be coated eco 
nomically. The basic principle of the electrostatic 
spraying process lies in charging powdered plastic par 
ticles electrostatically during the spraying onto the 
surface of the component, thereby causing them to 
adhere upon impact and forming a uniform, loose layer. 
The layer sprayed on in this manner is then fused in an 
electrically heated furnace. In ?ame spraying, specially 
designed spray guns are used, which are usually oper 
ated with a combustible-gas-oxygen ?ame and com 
pressed air. With spray guns one can spray synthetic 
type plastics such as, polyesters, polyethylene, epox 
ides, etc., whereby the sprayed plastic layers so ob 
tained have known technology-related physical as well 
as chemical properties, which need not be further dis 
cussed herein. - 

Furthermore, West German Pat. No. 3,033,579 dis 
closes a back?re-immune coating device for the applica 
tion of metallic coating material on metallic support 
surfaces to be coated. Such a coating device contains a 
spray gun by means of which, on the one hand, the 
metal powder and, on the other hand, two combustible 
gas components, especially acetylene and oxygen, are 
supplied to the component. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
process for the fabrication of plastic layers with im 
proved properties, especially wearing behavior. With 
this process it is possible to make the layers with a high 
degree of reproducibility, whereby the properties can 
be predetermined by appropriate choice of material. 
The layer has a uniform structure, whereby the proper 
ties of the layer, both in thickness and throughout the 
entire surface, are to remain substantially constant. It is 
possible to carry out the process with a relatively simple 
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apparatus which ensures easy adjustment, controllabil 
ity, and immunity from sustained back-?ring as well as 
from ?ame ?ashback. 
To achieve this object, the invention provides that, 

during coating, at least one mixture component consist 
ing of a material other than plastic be added directly to 
the plastic powder and that the plastic powder and the 
mixture component be supplied separately adjustable in 
the lot. 
The process according to the invention permits man 

ufacture of new sprayed-layer grades with speci?c tech 
nology-related physical and chemical properties on the 
basis of ?ame spraying of powdered plastic, while mix 
ing-in nonplastic components during the actual coating 
process. Sprayed layers consisting of a plastic material 
and a mixture component can be made in any desired 
mixing ratio, whereby at least two different powdered 
spray materials can be applied within the scope of this 
invention. Depending on the mixing ratio, which can be 
predetermined in accordance with the invention, layers 
can be made with predetermined properties, whereby a 
constant layer quality and a high degree of reproduc 
ibility of the results can be achieved with minimum 
investment in equipment and manpower. 
According to the plastic-?ame-spraying process of 

the invention, the plastic powder and said at least one 
powdered mixture component are supplied separately 
adjustable in the lot during operation by means of a 
spray gun or the like whereby, during the operation, the 
mixing process takes place internally within a mixing 
chamber of the spray gun or externally thereof. The 
uniformly distributed components, speci?cally plastic 
and nonplastic mixture component, are appropriately 
led by a powder-carrier gas to the spray nozzle and, 
according to the invention, emerge at the center 
thereof. There, they are sheathed by an envelope of 
compressed gas, especially compressed air, which, in 
accordance with the invention, issues toroidally around 
the powder hole. The components distributed uni 
formly in accordance with the invention are sprayed 
onto the preheated component with the kinetic energy 
or velocity of the heating ?ames, which, in accordance 
with the invention, are disposed in essentially toroidal 
manner around the stream of compressed gas. The pre 
heating of the component is effected especially by 
means of the heating ?ames. As a result of the contact 
heat, the plastic particles and the particles of the mix 
ture component fuse, or the mixture component is em 
bedded into the plastic matrix distributed uniformly 
therein. Surprisingly, separation of the plastic material 
and mixture component during spraying is avoided with 
assurance, even, and particularly, in the case of a mix 
ture component having a not inconsiderably higher 
speci?c gravity than the plastic. Separation, which is 
unavoidable in the prior art methods, and the irregular 
inclusion of the mixture component associated there 
with are reliably avoided with the process embodying 
the invention. The ?owrate and/ or pressure of the com 
pressed gas toroidally surrounding the powder mixture 
can be preassigned just as the ?owrate and/or pressure 
of the heating gas or of the heating ?ames which sur 
round the compressed-gas stream radially outwardly in 
the form of a ring. Depending on the melting point of 
the plastic employed, the quantities of compressed gas, 
heating gas and powder mixture or powder-carrier gas 
are adjusted and regulated. Here, a determining crite 
rion is that the temperature of the compressed gas be 
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preassigned as a function of the melting point of the 
plastic used in each particular case, whereby, above all, 
the ?owrate and/or pressure of compressed gas and 

' powder-carrier gas are adjusted or regulated in relation 
to the heating gas being used. As the plastic powder 
suitable for ?ame spraying, the following types and 
grades can be used in particular: Rilson (polyamide-l l), 
Levasint, polypropylene (PP), polyesters, Halar 5003, 
PVDF, Volvosan, polyethylene, epoxides and harden 
ers. Preferred mixture components include the follow 
ing additives; carbides, such as fused tungsten carbides, _ 
chromium carbides; also metal powders, especially 
iron-based powders, chromium-nickel steel, copper and 
copper alloys, titanium, light metals, molybdenum, 
nickel as well as chromium and similar metals. Further 
more, borides, especially chromium borides, molybde 
num borides or the like and also silicides, electrocorun 
dum and epoxides with hardener can be used as mixture 
components. With the process incorporating the inven 
tion, binary mixtures of epoxide resin and hardener can 
be also processed without problems. An important cri 
terion for the process in accordance with the invention 
is the mixing of plastic powder with one or more mix 
ture components during the coating process, either 
directly inside or outside the spray gun. 
The apparatus for carrying out the process includes at 

least two independently adjustable delivery systems, 
namely, one for the plastic powder and said at least one 
additional mixture component. The apparatus further 
includes a spray gun, which has at least two connections 
for the supply of the mixture component which is mixed 
in a mixing chamber inside the spray gun. Alternatively, 
the spray gun may have only one entry fitting for the 
powder supply, and the plastic powder and said at least 
one additional mixture component are mixed externally 
in a two- or multi-way connection. Furthermore, the 
spray gun may additionally have one or more internal 
powder-delivery systems, from which additional mix 
ture component is led into the mixing chamber of the 
system. In another embodiment, the spray gun is pro 
vided with an attachable powder-metering unit, in 
order to bring into the heating ?ame, by means of the 
hourglass principle, at least one other mixture compo 
nent, especially coarse-grained tungsten carbide or elec 
trocorundum, and the powder emerging from the spray 
nozzle. In terms of delivery capacity, all the compo 
nents or delivery systems can be separately controlled 
in accordance with the particular type of powder. The 
spray gun in accordance with the invention has a spray 
nozzle with a central powder bore. There is also pro 
vided a nozzle arrangement coaxially surrounding the 
powder hole and especially in the form of an annular 
duct in order to predetermine the pressure or the ?ow 
rate of the compressed gas for the cooling of the spray 
nozzle and/ or the temperature as a function of the melt 
ing point of the plastic being used, and it is also impor 
tant that the outlet bores or the like for the heating 
?ames be toroidally disposed around this nozzle ar 
rangement. The powder mixture, the toroidally emerg 
ing compressed gas and the heating ?ames each issue 
substantially axially from the spray gun. In particular, 
compressed air, which toroidally surrounds the powder 
mixture and which is sprayed onto the component with 
the kinetic energy or in accordance with the velocity of 
the heating ?ames arranged toroidally around the 
stream of compressed air, is used as the compressed gas. 
The ?owrate of the compressed gas or of the com 
pressed air is adjusted or regulated, just like the other 
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4 
components. Here, the temperature of the compressed 
gas can be adapted without dif?culty to the particular 
requirements, whereby‘ the requirements conveniently 
result as a function of the melting point of the plastic 
being used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be discussed in greater detail 
by reference to the practical embodiments shown in the 
accompanying drawing, in which: 
FIG. 1 is a schematic diagram of an apparatus with 

external powder mixing representing a first preferred 
embodiment of the present invention; 
FIG. 2 is a schematic diagram of a spray gun with 

internal powder mixing representing a second preferred 
embodiment of the present invention; 
FIG. 3 shows diagrammatically a spray gun with 

integrated powder delivery system representing a third 
preferred embodiment of the present invention; 
FIG. 4 shows diagrammatically a spray gun repre 

senting a fourth preferred embodiment of the present 
invention in which a mix component can be supplied by 
the hourglass principle; 
FIG. 5 shows diagrammatically a view of the spray 

nozzle in the viewing direction V shown in FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shows a spray gun 2 with a handle 3, a burner 
head 4 as well as connections 5, 6 for combustible gas 
and heating oxygen, respectively. The pressure and 
?owrate of the combustible gas and oxygen can be 
preassign'ed in the usual manner by means of regulators 
7, 8, whereby the oxygen and the combustible gas, i.e., 
acetylene or propane or hydrogen, can be supplied 
from, respectively, cylinders 9, 10 via ?exible tubes or 
lines 11, 12. The spray gun 2 contains a regulating and 
shut-off valve 13 for the combustible gas and the oxy 
gen being supplied. 
Compressed gas, especially compressed air, is also 

supplied to the spray gun 2 via a line 14. The com 
pressed gas, which is adjusted by an upstream regulator 
18, is puri?ed by means of a moisture-and-oil separator 
16. The compressed gas supplied via the line 14 forms 
an envelope, as will be further explained in the follow 
ing section, around the powder mixture emerging cen 
trally from the spray nozzle or the burner head 4. 
The spray gun 2 contains a common connection 20, at 

which a two-way piece 22 is connected. At the two 
way piece 22 are connected a line 24 with a connection 
25, through which line plastic powder is supplied, and a 
line 26 with a connection 27 for a mixture component. 
A first delivery system 28 is provided for the plastic 
powder and a second delivery system 30 for the mixture 
component. The ?rst delivery system 28 contains a 
regulating-and-control device 32 disposed on top of a 
container 34 for the plastic powder. A powder-delivery 
pump 38 projects into the container 34, which has a 
?uidized-bed bottom 36. Compressed gas, particularly 
compressed air, is supplied to both the regulating-and 
control device 32 and the container 34, whereby again 
the compressed air can be adjusted via moisture-and-oil 
separator 16 and regulating valves 40, 42. The second 
delivery system 30 is fed from a cylinder 44 with nitro 
gen or argon via a regulator 46. There is also provided 
a control unit 48 with a powder conveyor, downstream 
of which is connected a powder container 50 for the 
mixture component, such as, for example, metal or ce 
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ramic powder. The mixture component is passed via the 
powder-delivery system 52 and the line 26 to the two 
way piece 22 mentioned above. The plastic powder and 
the mixture component can be adjusted to the delivery 
systems 28, 30 mentioned above, independently of each 
other. 
FIG. 2 shows an embodiment in which the plastic 

powder and the mixture component are blended inside 
the spray gun 2. The spray gun 2 contains a connecting 
head 54, to which are separately connected the line 24 
for the plastic powder and the line 26 for the mixture 
component. The supply of combustible gas, oxygen and 
compressed gas is again effected via the lines 11, 12 and 
14. For the sake of simplicity, the delivery systems and 
regulators, etc. are not shown herein. Here, the com 
pressed gas for cooling the spray nozzle is supplied not 
directly to the burner head, but to the connection 56 of 
the spray gun 2. The spray gun also contains another 
connection 58 for a line 60, through which a separate 
powder-carrier gas, particularly compressed air, is sup 
plied. This powder-carrier-gas is passed internally via a 
pressure nozzle into the mixing chamber located, ac 
cording to the invention, in the spray gun in order to 
spray the mixture of plastic powder and mixture com 
ponent to the burner head 4 and from the powder hole 
thereof onto the component to be coated. In accordance 
with the invention, the powder-carrier gas is adjusted 
by means of a regulator 62. The spray gun embodying 
the invention also contains a master shut-off .valve 64 
for combustible gas, oxygen as well as internal and 
external powder-carrier gas. 
FIG. 3 shows an important embodiment in which the 

mixture component is contained in a powder container 
65, which is disposed by means of a modular connecting 
head 66 on top of the spray gun 2. At the connecting 
head 66 is located a powder-shut-off lever 68, and the 
modular connecting head 66 is locked with a bolt 70. If 
necessary, an electromagnetic vibrator 72 can also be 
placed on the spray gun 2. Finally, a heat shield 74 is 
also disposed in the front region of the spray gun 2. 
The burner head 4 contains a connecting adapter 76 

for a gas-mixing plastic spray nozzle 78. There are also 
shown a dummy ring 80 as well as a nozzle-pressure 
bolt 82 and, ?nally, a surrounding cap-screw sleeve nut 
84, by means of which the fastening to the spray gun 2 
is effected manually. 
FIG. 4 shows an embodiment which basically corre 

sponds to that of FIG. 2, but here only the expedients 
additional thereto will be discussed. Between the burner 
head 4 and the spray gun 2 there is connected a meter 
ing unit 86 with a powder container 88. In the powder 
container 88 of the powder-metering unit 86, another 
mixture component, such as, for example, coarse 
grained tungsten carbide or electrocorundum can be 
introduced by the hour-glass principle into the heating 
?ame and the powder emerging from the spray nozzle 
or the burner head 4. At the bottom of the container 88 
there is located a metering and shut-off valve plate 90 
according to whose position the powder can be intro 
duced via the inlet tube 92 by the hourglass principle. 
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The container 88 has in its upper portion a cover 94 for 
re?lling with powder. The unit 86 can be adjusted hori 
zontally or vertically, in the direction of the arrows H 
or V, relative to the spray gun 2 and thereby to the 
burner head 4. 

FIG._5 is a diagrammatical view of the burner head in 
the viewing direction V shown in FIG. 3. Of the spray 
nozzle 78 is clearly shown the central powder hole 95, 
which is surrounded, at a radial distance, by a coaxial 
nozzle arrangement 96. Here, this nozzle arrangement 
96 is formed as an annular duct. The compressed gas for 
cooling the spray nozzle and for preassigning the tem 
perature emerges through the nozzle arrangement 96. 
Finally, a number of radially outwardly extending bores 
98 for the heating ?ame visible. The spray nozzle is 
cooled on account of the nozzle arrangement 96 and the 
supply of compressed gas. Depending on the melting 
point of the plastic being used, one regulates in the 
manner taught by the invention-by controlling the 
?owrate of the compressed gas between the powder 
mixture and carrier gas emerging from the central pow 
der hole 95 and the heating ?ames arranged toroidally 
on the outside-the temperature of the gas or air stream 
emerging axially therebetween from the annular nozzle 
arrangement 96. 
What is claimed is: 
1. A process for coating a component, comprising the 

steps of: 
depositing a plastic-containing layer including a plas 

tic powder onto the surface of a component using a 
spray technique; 

adding at least one mixture component directly to the 
plastic powder prior to said depositing step, the 
mixture component being a powder and consisting 
of a material other than plastic, the supplies of the 
plastic-containing powder and the mixture compo 
nent being separately adjustable; 

toroidally enveloping the powder mixture with a 
toroidal stream of compressed gas; and 

surrounding the toroidal stream with annularly dis 
posed heating ?ames. 

2. The process as recited in claim 1, wherein the 
non-plastic powder has a higher speci?c gravity than 
the plastic powder. 

3. The process as recited in claim 1 or 2, further com 
prising the step of continuously mixing the plastic-con 
taining powder and the mixture component inside a 
mixing chamber of a spray gun. 

4. The process as recited in claim 1 further compris 
ing, transforming the powder mixture of plastic and 
mixture component to a hot-melt plastic state by the 
toroidally surrounding compressed gas stream, the 
compressed gas being compressed air having a ?owrate 
preassigned as a function of the melting point of the 
plastic powder use, the sprayed powder mixture and the 
toroidally surrounding heating ?ame being adjusted 
independently of each other, the plastic being protected 
during spraying by the compressed gas. 

* ll * * * 


